ABSTRACT Summary: Many different programs are available to analyze microarray images. Most programs are commercial packages, some are free. In the latter group only few propose automatic grid alignment and batch mode. More often than not a program implements only one quantification algorithm. AGScan is an open source program that works on all major platforms. It is based on the ImageJ library [Rasband (1997[Rasband ( -2006] and offers a plug-in extension system to add new functions to manipulate images, align grid and quantify spots. It is appropriate for daily laboratory use and also as a framework for new algorithms. Availability: The program is freely distributed under X11 Licence. The install instructions can be found in the user manual. The software can be downloaded from http://mulcyber.toulouse.inra.fr/projects/agscan/. The questions and plug-ins can be sent to the contact listed below.
BACKGROUND
Many programs are available for microarray image quantification. But new methods and algorithms are still being produced to solve quantification specific problems due to spot shape for example or to propose grid positioning automation solutions.
In most of these cases, the provided software has a simple user interface, which does not give access to the functions which are needed for a daily base usage. The idea behind AGScan is to provide the community with an infrastructure like software enabling the easy addition of new methods or features by a plug-in based system. AGScan has been built using elements from BZScan2 (1) and includes ImageJ (2) as an image processing library. The ImageJ community is very active and regularly adds new methods to its library. These new methods will allow microarray quantification specific problems to be addressed.
PROGRAM FEATURES
AGScan is written in Java and has NLS (National Language Support). Its features can be divided according to the quantification process steps: image manipulation, grid design, grid alignment and spot quantification. There is also a batch mode to process multiple images using the same grid. These elements correspond to the main menu bar and the icon bar layout. Miscellaneous features have been assembled in the tool menu item.
Image file opening and manipulation
AGSCan (Fig. 1 ) can open and display one to three channel images. The build-in file format is 16 bits TIFF. Other formats can be added using the plug-in system. Fuji ISAC format is already available. To position a grid upon an image manually enough contrast between the spots and the background is required. AGScan provides contrast, brightness and colour balance features. It also enables different rotations to allow the image to be presented the way the slide has been spotted. The image can be trimmed to fit the size of the slide.
Grid design
AGScan has two grid levels, the first one defining the size of a spot, the number of spots per line and column in the block; the second defining the number of meta rows, meta columns and inter block space. This allows most of the slide designs to be accommodated.
Grid alignment
Grid alignment can be performed manually or automatically. The alignment process adjusts the position, the angle and also the size of the grid. By selecting a corner of the grid, it is possible to extend or reduce it in any of the four directions. The automatic available process first aligns the grid globally and then performs a local alignment per block. As shown in Figure 1 , the table under the image is updated during the alignment process. The automatic global and local alignment algorithms come from BZScan (Lopez et al., 2004) .
Spot quantification
Once the grid is aligned AGScan performs the spot quantification assigning several quantification values to each spot according to the algorithm used. The table under the image shows all the quantification values calculated during the process. The user can re-quantify certain parts (blocks and spots) of the image if need be. The one and two channels quantification algorithms come respectively from BZScan (Lopez et al., 2004) and Magic (Heyer et al., 2005) . For two channel images two algorithms are available to separate spot signal from background: fixed or adaptive circle. The fixed circle is centred in the grid square, with a user-specified radius. The adaptive circle algorithm analyses the signal in each grid square to calculates the appropriate centre and radius.
Batch mode
AGScan can be set to run in batch mode for one channel images. For this purpose a batch is created, which incorporates a grid and Ã To whom correspondence should be addressed.
Ó The Author 2006. Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oxfordjournals.org a set of corresponding images. The type of alignment and quantification are determined at the beginning of the process. For each image a result file and a snapshot view of the alignment are produced in order to verify the quality of the alignment rapidly.
Most of these features are built into the software but some of them have been implemented as plug-ins. The structure of the software has been designed to simplify the addition of new features.
THE PLUG-IN SYSTEM
AGScan directory structure contains a plug-in directory. The files stored in this directory are parsed during initialization and all Java class encountered with a plug-in like structure is added as menu items to the user interface. Plug-ins extend several base types corresponding to their use: 
